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, Galois . mmonic $\mathrm{Z}$ $n$ $f(x)$ .
,f(x) Galois $G$ .
$G=G_{0}\supset G_{1}\supset\cdots\supset G_{r-1}\supset G_{r}=1$ ,
,G8 $G_{i-1}$ $G_{i-1}/G_{i}$ $p$ : .
(composition series) . , $G$ Galois
$\mathrm{Q}=I\zeta_{0}\subset K_{1}\subset\cdots\subset K_{r-1}\subset K_{r}=I\iota_{f}’$ ,
. , $K_{f}$ $f$ , $K_{i}$ $G$ :
. , $K_{i}$ . $\mathrm{A}’:-1$ (Galois) , $|\mathrm{A}’.$ : $I\acute{\mathrm{t}}_{i1}-|$
$p_{i}$ . , $I\zeta./K_{1-1}$ , $K:=I\mathrm{f}:-1(\beta:)$ $K$:
$\beta$ : .
$\beta$ : , $f$ * . ,Galois
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$G$ , $\beta$. .
. ,1 p: $\zeta_{\mathrm{P}}.\cdot$ .
1. $\zeta_{P:}\in K$: , $\beta_{i}^{\mathrm{p}}\in I\mathrm{f}:-1$ $K$: $\beta$: . ,\beta , $\beta^{p}.\cdot$
p: .
2. $\mathrm{C}_{P:}\not\in K$: , $L:-1=K_{-1}.(\zeta \mathrm{p}:),$ $L$ . $=K_{:}(\zeta_{\mathrm{p}:})$ . $\text{ },\beta^{p}.\cdot$ $i$ $\in L:-1$ $L_{i}$
$\beta_{1}$ .
$P$ , 1 $P$ * , $\beta_{:}$
$\beta i+1$ . $I\acute{\mathrm{t}}_{r}$ $K_{r}$ $f$
.
, $*$ , $*$
.
2.1.2
, [18] [14] Lagrange
(resolvent) .
$I\iota’(\beta)/I\backslash$’ . $I${ , $|I\mathrm{f}(\beta)$ : $K|$ $n$ , $\sigma$ Galois $G$
. ,G $=\{1, \sigma, \cdots, \sigma^{\mathfrak{n}}-1\}$ .
$I\zeta$ $\beta$ , $K(\beta)$ $\gamma$ , $\gamma$ $\gamma^{n}\in I\{’$
. $\gamma$ , $\beta$ $K$ $\gamma$ .
,Lagrange , .
, $I\backslash ’$ 1 $n$ , $n$ $K$ (Charact stic)
. .
1K $x^{n}-a$ $x^{n}-a$ $I\backslash ’(\beta)$ $a$
. , $\gamma\in K(\beta)$ , 1 $n$ $\zeta$ $\sigma(\gamma)=\gamma\zeta$ ,
$K(\beta)$ $\gamma^{\mathfrak{n}}$ $I\mathrm{t}^{r}$ .
$K(\beta)$ $\beta$ , Lagrange
$u(\beta, \zeta)$ $=$ $\beta+\zeta\sigma(\beta)+\cdots+\zeta^{\mathfrak{n}}-1\sigma(n-1\beta\rangle$ (1)
$=$ $\beta_{0+}\zeta\beta_{1}+\cdots+\zeta^{\mathfrak{n}-1}\beta n-1$ ,
. ,\mbox{\boldmath $\zeta$} 1 $n$ ( ) \beta v $=\sigma^{\nu}(\beta),$ $\sigma(\beta_{\nu})=$
$\beta\nu+1$ $(\beta_{\mathfrak{n}}=\beta 0)$ . ( $\beta$ $\beta_{1},$ $\cdots,$ $\beta_{n-1}$ $n$ $\beta$
.) ,
$\sigma(u(\beta, \zeta))$ $=$ $\beta_{1}+\zeta\beta_{2}+\cdots+\zeta n-2\beta_{n-1}+\zeta^{n-1}\beta_{0}$ (2)
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$=$ $\zeta^{-1}.$ $($ &+\mbox{\boldmath $\zeta$}\beta 1+ $\cdots$ $+\zeta^{\mathfrak{n}-1}\beta_{n-1})$
$=$ $\zeta^{-1}u(\beta, \zeta)$ .
, $n$ $u(\beta, ()^{n}$ $\sigma$ , $u(\beta, \zeta)^{n}$ $I\zeta$ . ,u $($ \beta , $\zeta)\neq$
$0$ 1 $n$ ( ( 1 $n$ $\zeta$ ( 9)), $\zeta^{-1}$
1 $n$ , $u(\beta, \zeta)$ $K(\beta)/I\mathrm{f}$ .
, $P(u(\beta, \zeta))=\beta$ $K$ $P(x)$ . ,K $\beta$
.
, $n$ $\zeta$ Lagrange $u(\beta, \zeta)$
. $\zeta^{-r}$ (1) 1 $n$ ( ,
$\sum_{\zeta}(^{-\Gamma}u(\beta, \zeta)=n\beta r$ $\overline{\backslash }$
(3)
, $u(\beta, \zeta)$ $n$ If (3) $\beta_{r}$ . ,
$\beta$ $u(\beta, \zeta)$ ( $K$ $n$ ) K- .
2.2
* $(\mathrm{a})(\mathrm{b})(\mathrm{c})3$ . ,
(c) . (c) , (i) Galois
(ii) (iii)
. Galois
. (a) [ $3|$ direct method . ,(C) ,
$f(x)$ , $K_{f}$ , Galois $G$ $f(x)$





$K_{f}\simeq \mathrm{Q}(\alpha_{1}, \cdots, \alpha_{n})$ $\mathrm{Q}[y_{1},$ $\cdots$ , $y_{n}|/J$ . , $\alpha_{i},$ $i=$
$1,$ $\cdots,$ $n$ $y$ . , $J$ , $\alpha_{1}$ .
$J$ $K_{f}$ (defining ideal) . $J$ ( $defin\dot{l}7\iota g$ polynomials)
$\{fi(y\iota), f_{2}(y_{1}, y_{2}), \cdot ‘ \cdot, f_{n}(y_{1}, \cdots, y_{\mathfrak{n}})\}$ . , $f_{i}(y_{1}, \cdots, y_{i})$ , $y_{i}$
monic $f_{i}(\alpha_{1}, \cdots, \alpha.)=0$ . , $f.(y_{1}, \cdots, y:)$ $\mathrm{Q}[y_{1}, \cdots, y_{-}.\cdot 1]/(fi, \cdots, fi-1)$
$y_{i}$ monic . ( , $P$ ( $P\rangle$ $P$
) $G$ $f$ $y_{1},$ $\cdots,$ $y_{n}$ . direct
method , $\mathrm{Q}$ $K_{f}$ $\beta$ Z- .
$\beta=a_{1}\alpha_{1}+\cdots+a_{n}\alpha_{n}(a|\in \mathrm{Z})$ .[3] , $K_{f}=\mathrm{Q}(\alpha_{1}, \cdots, \alpha_{l})$ $\ell(\leq n)$ ,
(length) . , $\beta$ $op+1=\cdots=a_{n}=0$ , ,i $=P+1,$ $\cdots,$ $n$
$A$ : $f_{i}=x:-A:(x_{1}, \cdots, x_{l})$ . , Galois
$\alpha_{1},$ $\cdots,$ $\alpha p$ , $y\ell+1,$ $\cdots,$ $yn$
. $\text{ }_{}^{\backslash \mathrm{B}_{\grave{\grave{\mathrm{a}}}}}$ , $K_{f}\equiv \mathrm{Q}[y_{1},$ $\cdots,$ $yp1/(f_{i}(y_{1}), \cdots, f_{t}(y_{1}, \cdots, yp))$ . , $y_{1},$ $\cdots,$ $y_{t}$
$y_{1},$ $\cdots$ , $y_{n}$ $y_{1},$ $\cdots,$ $y_{P}$ .
(b) Galois , .
( [1] [4] ) , dominant
, ([5], [8], [11]) . , .
2.3
$;Go=$. $G,$ $G_{1},$ $\cdots,$ $G_{r}=1$ , .
, $G_{-1}./G.,$ $i=1,$ $\cdots,$ $r$ , $p$ : .
, . $\beta_{i}$
.
, $\beta$ $G$ , (orbit) $B_{i}$ . , $B.,$ $=\{\sigma(\beta)|\sigma\in G_{i}\}$ . $\beta$
$B_{0}$ $Ii_{f}’$ $\beta$ ,G $B_{0}$ .
,|B| $|=|G||=|K_{f}$ : $K\dot{.}|=|I\acute{\iota}_{f}$ : $\mathrm{Q}|/|K|$ : $\mathrm{Q}|$ . $B$ . .
$1K_{f}$ $B$ , $f_{B}$ .
$f_{B}= \prod(x-b)$
$b\in B$
$f_{B}$ $B$ (polynomial corresponding to $B$ ) . , $I\acute{\mathrm{t}}_{B}$ $f_{B}$
$\mathrm{Q}$ . , $I\mathrm{t}_{B}’$ $K_{f}$ . $I\acute{\mathrm{t}}_{B}$ $B$
(field corresponding to $B$ ) .
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$B_{1},$ $\cdots,$
$B_{r}$ $K_{B_{1}},$ $\cdots,$ $K_{B_{r}}$ , .
2 $i$ , $K_{B}$ : $K$: – .
$p:=|K_{i-1}$ : $K_{i}|$ $K_{i-1}$ . ,[19]
.
3 $f_{B}.\cdot$ $I\zeta_{-1}.\cdot$ If: . , $I\zeta_{-1}$. $f_{B}\dot{.}$
-1 .
$K_{i-1}$ $\mathrm{Q}$ , .
$2K_{-1}.\cdot$ $K_{i}$ (successive) , $I\zeta:-1$ $I\acute{\mathrm{t}}_{i}$ ,Q
$K.\cdot$ (absolutely) .
1 , $f_{B_{\Gamma}}=x-\beta$ \beta $K_{r-1}$ $K_{f}=K_{r}$ ,
. , $K_{r-1}$ $K_{f}=K_{r}$ .
4 $\alpha_{1},$ $\cdots,$ $\alpha_{n}$ ( $\alpha_{1},$ $\cdots,$ $\alpha\ell$ ) , $K_{r-1}$ $\alpha_{j}$ . ,
$\alpha_{j}$
$I\zeta_{r-1}$ $K_{f}=IC_{r}$ . , $G_{r-1}$ $Go=G_{f}$
, $\alpha.\cdot$ -1 $K_{f}=I1_{\mathcal{T}}^{\nearrow}$ .
, . , $I\mathrm{f}_{1},$ $\cdots,$ $I\mathrm{t}^{r_{i}}$
. , $\beta_{j},$ $1\leq i\leq$ $f_{B_{j}}$ .
, $I1’,+1$ $\beta_{:+1}$ . 3 4 $\beta_{+1}$. $f_{B_{:+1}}$
, , . , $\beta_{1},$ $\cdots,$ $\beta_{i}$
$\beta:+1$ . ,Gr\"obn.e $\mathrm{r}$
. ,
1Next Successive Primitive Elemeni
Input: $G_{1+1},$ $\beta,$ $\beta_{1},$ $\cdots,$ $\beta.$ .
Output; $\beta_{\tau+1},$ $m_{+1}$. $(x;\beta_{1}, \cdots , \beta_{:})$ .
1. $f_{B_{\mathfrak{i}+1}}$ .
2. $f_{B_{\iota+1}}$ $c$ .
S. $K.\cdot$ $c$ $\beta_{1},$ $\cdots,$ $\beta$: $c$ $d(=p.+1)$
. ,
$c^{d}+m_{d-1}(\beta 1, \cdots, \beta.\cdot)_{C^{d-1}}+\cdot$ . $+m_{0}(\beta_{1}, \cdot\cdot.\cdot,.\beta.\cdot)=0$ ,
,m0, $\cdot$ . . , $m_{d-1}$ $\mathrm{Q}$ $\beta_{1},$ $\cdots,$ $\beta|$ .
4. $c$ $\beta i+1$ , $c^{d}+\cdots+m_{0}$ $m_{i+1}(x_{i}; \beta 1, \cdots, \beta:)$ .
$i=r-1$ , 1, 2 1’ .
1’. $f(x)$ $K_{r-1}$ $c$ . .




1 $\beta_{1},$ $\cdots,$ $\beta:-\iota$ . , $\beta_{j},$ $i=1,$ $\cdots,$ $i-1$
$\mathrm{Q}$
$y_{1},$ $\cdots,$ $y_{t}$ . $K_{j-1}=\mathrm{Q}(\beta_{1}, \cdots, \beta|.-1)$ \beta j $m_{j}(x)$
$j=1,$ $\cdots,$ $i-1$ . $(m_{j}(X)=m_{j}(x, \beta:-1, \cdots, \beta 1).)$ $m_{j}$
.
$1i$ . , $\beta$ $G_{i}$ $B_{i}$
$f_{B_{:}}$ . $f_{B_{1}}.(x)=x^{\mathfrak{n}_{i}}+f.,\mathfrak{n}.\cdot-\iota x^{n-\iota}:+\cdots+f:,1^{X}+f_{1},0$ .
$\gamma$ $i=r$ $\alpha_{\mathrm{J}}$ . $\gamma$ -1 $K_{\iota}$
($\mathrm{b}\mathrm{a}s$is-conversion) . $u_{1},$ $\cdots,$ $u|.-\iota,$ $v$
, $\beta_{1},$ $\cdots,$ $\beta|-1,$ $\gamma$ . ,
$u_{j}-\beta_{j}(y_{1}, \cdots, y_{t})=0$ $j=1,$ $\cdots,$ $i-1$
$v-\gamma(y1, \cdots, y_{t})=0$




$\cdots,$ $y_{\ell},$ $u_{1},$ $\cdots,$ $ui-\mathrm{l},$ $v1$ , $\mathrm{Q}[y_{1}, \cdots, y\iota, u1, \cdots, u_{i-}\mathrm{l}, v]/\overline{J}$ f
. $y_{1}\prec\cdot\cdot\cdot\prec y_{t}\prec u_{1}\prec\cdots\prec u_{-1}.\cdot\prec v$ { $v-\gamma,$ $u_{i-1}$ -
$\beta_{i-1},$
$\cdots,$ $u_{1}-\beta_{1},$ $f_{t},$ $\cdots,$ $f_{1}\}$ ( ) $\overline{J}$ $Gr\overline{o}bner$ .
, F\ell (block order) $\{\{u_{1}, \cdots, u_{-1}.\cdot.\}\prec v\}\prec\prec\{y_{1}, \cdots, y_{t}\}$ J ( ) $Gr\overline{o}bner$
, $\gamma$ , .
( . [4] )
5(1) (elimination ideal) $\overline{J}\cap \mathrm{Q}[u_{1},$ $\cdots,$ $u_{-1}.\cdot 1$ , $\mathrm{Q}$
$m_{1}(u_{1}),$ $\cdots,$ $m:-1(u:-1, u:-2, \cdots, u_{1})$ – .
(2) $\overline{J}\cap \mathrm{Q}[u\iota,$ $\cdots,$ $u:-1,$ $v1$ , $m_{1},$ $\cdots,$ $mi-1$ $\gamma$
$K:-\iota=\mathrm{Q}(\beta_{1}, \cdots, \beta_{i-1})$ – .
Gr\"obner ,
$6\overline{J}$ block ordering $\{u_{1}, \prec\cdots\prec u:-1\prec v\}\prec\prec\{y_{1}, \cdots, y_{\iota}\}$ . $Gr\tilde{o}bner$
$GB$ .
(1) $j=1,$ $\cdots,$ $i-1$ , $GB$ $K_{j-1}$ \beta , –
$m_{j}(u_{j}, u_{j}-1, \cdots, u_{1})$ .
(2) $GB$ $\mathrm{A}’.-1=\mathrm{Q}(\beta_{1}, \cdots, \beta:-1)$ \mbox{\boldmath $\gamma$} – $h(v, u:-1, \cdot\cdot\phi, u_{1})$
.




(1) $\gamma$ $I\zeta_{1}-1$ $K_{i}$ .
(2) $GB$ $\mathrm{Q}$ $u_{1},$ $\cdots,$ $u_{i1}-,$ $v$ $v$ .
2.4
, $\beta:,$ $i=1,$ $\cdot\vee\cdot,$ $r$ * , –
Lagrange $*$ . ,
Lagrange Lagrange 1 $P$
. .
$2L$ $K$ $p$ . $I\zeta$ ,Q
$G$ Galois . , $L/K$ $\beta$ $K$
.
,K $\beta$ $f(x)$ , $\beta$ , $L$
$L=K(\beta)\equiv I_{1}’[x]/(f(_{X}))$
$\mathrm{A}’$ $\beta$ . , $x$ $\beta$
. $\deg(f)=p$ .
2.4. 1 Lagrange
$g_{0}(y)$ $\mathrm{Q}$ 1 $p$ ,g(y) $L=K(\beta)$ 1 $P$








, $g\mathit{0}$ $L=\mathrm{A}’(\beta)$ ; $\mathit{9}\mathit{0}(y)=g_{1}(y)\cdots g_{s}(y)$ . ,
8(1) 1 $P$ $\zeta$ $K’=K(\zeta)$ and $L’=L(\zeta)$
(2) $\mathrm{A}’$ $g\mathit{0}$ $L=K(\beta)$ . ,K g0 $(y)$
$g.(y)$ .
8(2) $g.,$ $i=1,$ $\cdots,$ $s$ $R:=\mathrm{A}’[x,$ $y|/(f(x), g_{i}(y))$ , $I\mathfrak{i}’’$
. , $R$. $L’$ . ,
15
.$R_{\mathrm{O}}=K[x, y]/(f(x), \mathit{9}o(y)\rangle=R_{1}\oplus\cdots\oplus R_{s}$ .
$\zeta$ Lagrange $u(\beta, \zeta)$ . , $R$. $=K[x, y]/(f(x), g:(y)\rangle$
$u(x, y)$ . Lagrange
9(1) $u(x, y)\neq 0\in R$: $i$ . \langle ,g0 If , 1
$p$ $\zeta$ $u(\beta, \zeta)\neq 0$ .
(2) 1 $P$ ( $u(\beta, \zeta)=0$ , $u(\beta, \zeta^{\epsilon})\neq 0$ $P$ $s$
. ,\mbox{\boldmath $\zeta$}‘‘ 1 $P$ .
9 ( Lagrange ) 1 $P$ $\zeta_{P}$
. (1) $\zeta$ . , $i$ $g(y)=g_{i}(y)$
, $L’=R_{i}=$ [x, $y$ ] $/(f(x), g(y))$ . , $z$ $L’$ ( ) Lagrange
$u(x, y)$ . $u(\beta, \zeta_{p})^{p}$ $L’$ , $\mathrm{A}’$ $\zeta_{\mathrm{p}}(=y)$
$H(\zeta_{P})(=H(y))$ . $L’$ $z$ $h(x, y, z)$ $z-u(x, y)$ , $z$
$\mathrm{A}’(\beta)/K$ , $\mathrm{A}’(\zeta_{p})$ $z$ $z^{p}-H(y)$ . ,
.
$L’=R_{i}\equiv \mathrm{A}’1x,$ $y,$ $Z]/(f(x), g(y),$ $h(x, y, z))\equiv K[y, z]/(g(y), z^{p}-H(y)\rangle$ .
2.4.2
, Lagrange 1 $P$ .
.
2\S 1.2 . ,1 $n$ $*$
([2],/4/ ). , “ $*$




3 $\xi$ , $\varphi$ . , $\xi$ *, $R(\xi)$ , $R(\xi)$
$\varphi$ . ,
$R(\xi)$ (strong radical representation) .
, - $\mathrm{r}_{f(X),g(y),h}(x, y, Z)$ $x$ $y$ $z$
$x=P(y, z)$ . . ,Gr6bner ,
GCD . Gr\"obner (basis conversion)




$I\acute{\backslash }(\beta, \zeta_{p})\equiv I\acute{\backslash }1x,$ $y)z]/(f(x), g(y),$ $h(x, y, z))$ .
, $f(x),$ $g(y),$ $h(x, y, z)\text{ })\mathrm{s}$. $(f(x), g(y),$ $h(x, y, Z))$ F $x\prec y\prec z$
$Gr\tilde{o}bner$ . ( iriangular form) ,
, – . $x\text{ }y-$ $z$ ,
, $x-A(y, z)$ ( ,A $y$ $z$
). , $z\prec y\prec x$ or $y\prec z\prec x$ ( block order $\{z, y.\}$ \prec \prec x Gr\"obner
, $x-A(y, z)$ $Gr\tilde{o}bner$ M- $0$
. $x$ $x-A(y, z)$ (head $te7m$) , $Gr\overline{o}bner$ $x-P(y, z)$
. $x$ $*$ .
10$f(x),$ $g(y),$ $h(x, y, z)$ block order $\{y, z\}\prec\prec x$ Gr\"obner
$x-P(y, z)$ .
2.5
– , $\beta_{\mathrm{i}},$ $i=1,$ $\cdots,$ $r$
. , .















$’.\cdot \text{ }\cdot \mathrm{K}=\mathrm{Q}(\beta.)$





$\mathrm{A}’$ $\beta$ , ( $\beta’$ $\zeta_{P}$ ) $\beta’$ $\zeta_{p}$
$\mathrm{Q}$ , $\mathrm{Q}$ $\beta$ .
17
.$11\mathrm{Q}(\beta’)(=I\mathrm{f})$ $\mathrm{Q}(\zeta_{p})$ (linearly disjoint) .( $go=g$





, $f$ $L$ .
4 $q_{1},$ $\cdots,$ $q_{s}$ $p_{1},$ $\cdots,$ $p_{r}$ . $q= \prod_{j=1}^{*}q\mathrm{j},$ $\zeta_{q}=\prod_{j=1}^{\epsilon}.\zeta_{q_{\mathrm{j}}}$ .
,\mbox{\boldmath $\zeta$}q 1 q , $\mathrm{Q}(\zeta_{q})$ $\zeta_{P}.\cdot$ $-1=(2$ .
$\mathrm{Q}((_{q})$ $f$ .
$\zeta_{q}$ ( ) $(_{q_{1}},$ $\cdots,$ $\zeta_{q_{\iota}}$ ( ) . $(_{q}$
.
$5\zeta_{q}$ .
$z$ $(_{q}$ . $g(z;y_{1},$ $\cdots$ , y $K_{J}$ $(_{q}$ . , $t=n$ or
$\ell$ . $\mathrm{Q}$ $(_{q}$ g $K_{f}$ .
( [4] ) , $\mathrm{Q}(\alpha_{1}, \cdots, \alpha_{t}, \zeta q)=$ A’f $(\zeta_{q}))$
, $I\mathrm{i}_{\int}^{r}(\zeta_{q})$
$\mathrm{Q}[y_{1}, \cdots, y_{t}, z]/(f_{1}(y_{1}))\ldots,$ $f_{\ell}(y_{1}, \cdots, y1),$ $g(Z,$ $y_{1y))},$$\cdots,t$
.
$i$ . , $K_{i}$ $L:=I\zeta_{i}(\zeta_{q})$ . $u_{1},$ $\cdots,$ $u|$ $\beta_{1},$ $\cdots,$ $\beta|$
. Lagrange $u(u:, z)$ $v$ . ,
.
18
$u_{j}-\beta_{j}(y_{1}, \cdots, y_{t})$ $j=1,$ $\cdots,$ $i$
$f_{k}(x_{1}, \cdots, x_{k})$ $k=1,$ $\cdots,$ $t$
$v-u(u., z)$
$(\mathit{9}(_{Z};y_{1y)},$$\cdots,\mathrm{C}$
, $L_{i-1}$ $\beta_{1}$ .
. $|\mathrm{A}_{i}’$ : $K:-1|(=p:)$ $|L$ : :
$L_{i-1}|=p_{i}$ $L:=L:-1$ . , .
12
(1) $L_{r}=I\acute{\mathrm{t}}_{f}(\zeta q)$ $\mathrm{Q}$ Galois , $L_{0}=\mathrm{Q}(\zeta_{q})$ Galois .
(2) $L_{r}/L_{i}$ Galois $G_{i}$ $\zeta_{q}$ . , $\{\sigma\in G:|\sigma(\zeta_{q})=\zeta_{q}\}$ .
(3) $\beta_{i}$ $L_{i-1}$ .
(4) $L_{i-1}\neq L_{i}$ , $L_{i}/L_{-1}.\cdot$ Galois $\mathrm{A}_{i}’/I\mathrm{f}_{i-}1$ Galois ,
$G_{i-1}/G$ . .
,L, $=L_{i-1}$ . , $\mathrm{G}\mathrm{r}6\mathrm{b}\mathrm{n}\mathrm{e}\mathrm{r}$
. block order $\{z\prec u_{1}\prec\cdots\prec u:-1, \prec u\dot{.}\}\prec\prec\{y_{1}, \cdots, y_{t}\}$ Gr\"obner
$\mathrm{A}.\mathrm{a}$ . ( 3 .
13 $Gr\overline{o}bner$ $GB$ , $u_{j},$ $\cdots,$ $u_{1},$ $z$ $u_{\mathrm{J}}(j=1, \cdots,\dot{\iota})$ monic
$P_{j}(u_{j}, u_{j}-\mathrm{l}, \cdot. , u_{1} , z)$ . $P_{j}$ $L_{j-1}=h_{J}’-\mathrm{l}(\zeta_{q})$ $\beta_{j}$ .
, $\mathrm{Q}$ $\zeta_{q}$ $g\mathit{0}$ $GB$ . ,
$L:\equiv \mathrm{Q}[u_{-1}.\cdot, \cdots, u_{1}, Z]/$ ( $g\mathit{0},$ $P_{1},$ $\cdots,$ P.$\cdot$ ).
$L.\cdot=L_{i-1}$ $u$ : . $P.\cdot$ $u$ : ,
$u_{1}$
. $\beta_{\mathrm{i}}$. \beta b . . . , $\beta:\perp 1$( $\zeta_{q}$ . $\beta_{i}$
. ,|L, : $L:-1|=p.\cdot$ ( )
. ,
$4L:=L:-1$ , $L:=L:-1$ , $|L.$ : $L:-1|=p$.
, .
$\mathrm{Q}[y_{1},$
$\cdots,$ $yt,$ $Z,$ $u_{1.:,v},$$\cdots,u1$ $u_{1}-\beta 1,$ $\cdots,$ $u|$
. $-\beta.\cdot,$ $v-u(u|’ Z),$ $f_{i},$ $\cdots,$ $f_{t},$ $g$
$J\tilde{J}$ $\mathrm{Q}[y_{1}, \cdots, y_{t}, z, u_{1}, \cdots, u\dot{.}, v]$ , $I^{\mathrm{t}_{\mathrm{t}f}’}$
. ,fl , $\cdots,$ $f_{1,g},$ $u_{1}-\beta_{1},$ $\cdot\cdot,$ $,$ $u.\cdot-\beta.\cdot,$ $v-u(ui, z)$ $y_{1}\prec\cdots\prec y_{t}\prec z\prec u_{1}\prec$
. . . $u_{i}\prec v$ . , $Gr\overline{o}bner$ . , )$\mathfrak{l}|$ block order $\{\mathrm{t}z, u_{1}, \cdots, u:-1, v\}\prec$
$u.\cdot\}\prec\prec$
.




,. , $L\mathrm{o}=R’\mathit{0}(\zeta_{p}1),$ $\cdots,$ $L$ . $=L_{1-1}(\beta., \zeta_{p\mathfrak{i}+}\mathrm{l})$ . , $i$
$L_{1-}\iota$ $\beta$. $L_{i-1}(\beta_{i})$ $\zeta_{p}.\cdot$ .
, , $i$ $Ii’$ 1 $p_{\mathrm{t}}$
, , $\mathrm{A}’(\beta|-\iota)$ 1 $P\cdot$.
. (nearly strong radical representation) ([4/ ).
2.6
$\mathrm{R}\mathrm{i}\mathrm{s}\mathrm{a}/\mathrm{A}\mathrm{s}\mathrm{i}\mathrm{r}[15]$
. . RISC NEWS (R4000 $50\mathrm{M}\mathrm{h}\mathrm{z}$ )
. 10 . ,(4’) [3]
. “ total ”












( 1) , .
2 . ,
( 2 ) , ( 2
) , ( 4) .
, “–,, 1 . $”*$ ” , $L.\cdot$ contraction
. ,Li-l $=L:$ . ,“$\triangleright$ ” contractible root
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$\ovalbox{\tt\small REJECT}^{2}\mathrm{t}\circ \mathrm{t}\mathrm{a}|\mathrm{o}12052(12)24301806020\iota 1\mathrm{o}102\mathrm{o}_{20}\mathrm{o}1\mathrm{o}103\iota 21$
$\ovalbox{\tt\small REJECT}^{(24}\mathrm{t}\circ \mathrm{t}\mathrm{a}[723)1420670534192387238654\iota\iota 3$
$\ovalbox{\tt\small REJECT}_{\mathrm{t}\circ \mathrm{t}}(15)3620317065\mathrm{a}|21230_{5}065181400_{3}6702405916$
$\ovalbox{\tt\small REJECT}_{\mathrm{t}_{\mathrm{o}\mathrm{t}[203}}^{()2}26\mathrm{a}423075220705751333033724964$
(11) $x^{6}-3x^{4}+1$ . [ $I\zeta_{-1}.$
$\beta_{i},$ $K_{1-1}$ $\mathrm{A}’$ . $\beta:$ ] 6. $u_{1},$ $\cdots,$ $u_{-1}.,$ $v$ $\beta_{1},$ $\cdots,$ $\beta:-\iota,$ $\beta$.
. $K_{f}$ 2 $a,$ $b$ $K_{f}=\mathrm{Q}(a, b)$ . $a$ $b$
$f_{1}=a^{6}+a^{3}+7,$ $f_{2}=b^{3}+a^{3}+1$ .
[405] series $\mathrm{p}\mathrm{e}$ suct $\mathrm{G}\mathrm{S},\mathrm{T}\mathrm{p},\mathrm{R}\mathrm{S}$ ,PPP);
$<\mathrm{E}_{\mathrm{X}}\iota \mathrm{e}\mathrm{n}\mathrm{S}\mathrm{i}\mathrm{o}\mathrm{n}$ Step,l $>$




$[2*_{\mathrm{V}^{-}2- 2}*\mathrm{u}\iota’\mathrm{v}-13*1\mathrm{u}2- 1\epsilon 2*1\mathrm{u}+96Q3,-9*3+6^{*}\mathrm{b}*\mathrm{a}2-\iota 2^{*}\mathrm{b}2^{*}\mathrm{a}-8]\mathrm{a}$
0. $23\sec$
$<\mathrm{E}\mathrm{x}\mathrm{t}\mathrm{e}\mathrm{n}\mathrm{S}\mathrm{i}_{0}\mathrm{n}$ Step,3 $>$
[-v $3+\mathrm{u}2,- \mathrm{a}+2^{*}\mathrm{b}$ ]
0. $29\sec$
$710\mathrm{m}\sec+$ gc : $170\mathrm{m}\sec$
4 . ,q 3 ,g(z; $a,$ $b$ ) $=$
$z- \frac{1}{3}a^{3}+\frac{1}{3}$ . $L_{1}(=K_{1}(\zeta_{3}))$ $L_{2}(=K_{2}((3))$ – . , 2 Lagrange
.
$u_{1}$ $=$ $- \frac{1}{126}v^{2}1z-\frac{1}{378}v_{1}^{2}+\frac{1}{3}v_{1}-7$
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